Three new vagrant species of eriophyoid mites living on the lower leaf surface of Lippia alba (Mill.) N. E. Brown (Verbenaceae) in the Northeast and Center West Brazil, are described and illustrated. They are: Paraphytoptus serenus sp. nov. and Tegoprionus alobus sp. nov. (both from family Eriophyidae) and Rhynacus lippius sp. nov. (Diptilomiopidae). Detailed anatomy of internal genitalia of the representatives of the three eriophyoid genera (Rhynacus, Paraphytoptus and Tegoprionus) was studied and described for the first time. A new, previously neglected genital structure of eriophyoids, the thorn-like spermathecal process, has been discovered with the aid of confocal laser scanning microscopy. Preliminary analysis indicates that this structure is common for many eriophyid and diptilomiopid species, however it is absent in phytoptid mites. The hypothesis that presence/absence of this process separate contemporary families of Eriophyoidea (Phytoptidae and Eriophyidae+Diptilomiopidae) needs further testing.
Introduction
Eriophyoidea is a group of phytoparasitic mites encounting about 5000 species in three families (Amrine et al. 2003) . Up to now only 223 species of eriophyoid mites inhabiting 191 host plants distributed in 58 plant families have been recorded in Brazil. Among them around 70% were originally described from the country. Most of species are known from the Southern and Northeastern States of Brazil, still remaining many extensively unexplored areas containing a huge and diverse set of vegetal taxa .
Lippia alba (Mill.) N. E. Brown (Verbenaceae) is a native aromatic shrub that is widely found all over South America, Central America and Caribbean (Lemos et al. 1990 , Martins et al. 1995 and is commonly known as 'bushy lippia'. This plant is widely cultivated in Brazil, where it is commonly known as "erva cidreira". It has high pharmacological importance and is used in folk medicine (Aguiar 2008) . The analgesic, gastrointestinal and tranquilizing actions are popularly attributed to the tea from its leaves (Vale et al. 1999) .
Article
Up to now no eriophyoid mites have been recorded from Lippia. In the course of faunistic survey in Brazil in 2012 by the first author, chlorotic spots on leaves of Lippia alba were found. After examination of the plant samples in the laboratory three new eriophyoid species were found. In this paper we aimed: 1) to provide detailed descriptions of females and males of these three new species 2) to study the anatomy of female internal genitalia of the new species using CLSM and 3) to compare the results with previous data on genital anatomy of eriophyoids from literature.
Materials and methods

Collecting, classification and morphological measurements
Eriophyoid mites were collected from leaves of L. alba (Verbenaceae) in three localities in Brazil: Maceió and Maribondo, Alagoas State, Northeastern Region; and in Brasília, Federal District, Center West Region; in all localities samples were collected from cultivated plants in urban areas.
The mites were collected by direct examination under a dissecting stereomicroscope Nikon SMZ1000 in laboratory and preserved in a vial containing 70% ethanol. The specimens were later transported to Russia for further examination. In the Laboratory of Parasitology of Zoological Institute of RAS (Russia) the mites were transferred into Petri dishes and mounted in modified Hoyer's medium (Dobrivojević & Petanović 1982) under a dissecting stereomicroscope MBS10 LOMO. The slide mounted specimens were cleared on a heating block (at 80° C for 5-7 hours).
Terminology of external morphology follow that of Lindquist (1996) and classification is based on Amrine et al. (2003) . Measurements are given in micrometers (µm) and, unless stated otherwise, refer to the length of the structure. All measurements were taken with a 100 x objective. In the description of the female, each measurement of the holotype precedes the corresponding range for the paratypes. When no variation was observed among measurements it will be indicated with "*". In addition, the mean, standard deviation and ranges of measurements of all studied specimens (paratype females and males) are given in Table 4 . Some measurements of the holotype or paratypes could not be taken because of the positions in which the specimens were mounted. The count of ventral opisthosomal annuli starts from the first full annulus behind the genitalia. Dorsal opisthosomal annuli were counted from the first full annulus behind the middle of the prodorsal shield rear margin. When the length of cheliceral stylets is not given, it means that it was not possible to measure this character, since they were in a bundle that was immersed with other gnathosomal structures. Measurements were conducted according to de Lillo et al. (2010) except for the following: 1) the body length, which was measured from the tip of the frontal lobe to the rear end of the anal lobe, not considering pedipalps; 2) the sc tubercles space measurement (distance between the tubercles, not between sc setae); 3) empodium length, which includes its basal portion inserted into the tarsus.
Three different light microscopy techniques (PC LM-phase contrast, DIC LM-differential interference contrast and CLSM-confocal laser scanning microscopy) were used for studying morphology of eriophyoid mites. The external morphology was studied under PC LM and DIC LM using a Leica DM4000 B (under HCX PL Fluotar 100x/1.30 oil DIC objective) compound microscope equipped with a digital microscope camera (Leica DFC365 FX) connected to computer. The measurements (all in micrometres, µm) and micrographs were obtained using Micro-manager 1.4 Software.
CLSM acquisition was carried out using Spectral confocal and multiphoton system Leica TCS SP2 with objectives 63X N.A. 1.4-0.60 Oil lBL HCX PL APO and 40X N.A. 1.25-0.75 Oil CS HCX PL APO at an excitation wavelength of 405 nm with the same adjustments of confocal microscope as described by Chetverikov (2012) . Between 18 and 54 optical slices were recorded from 30 paratype females and 2 paratype male from Paraphytoptus serenus sp. nov., 7 paratype females and 1 paratype male from Tegoprionus alobus sp. nov. and 22 paratype females and 1 paratype male from Rhynacus lippius sp. nov.. The digital images of the confocal stacks and the measurements of internal genital apodemes, spermathecal tubes and spermathecae were processed using Fiji-win32-20091014 Open Source Image Processing Package, to obtain maximum intensity and were checked for brightness and contrast correction with Photoshop CS2 version 9.0 (Adobe Systems). Measurement methods and terminology of the internal genitalia elements follow the protocols described in Chetverikov et al. (2012 Chetverikov et al. ( , 2014a and Chetverikov (2014) . The angles between spermatheca and longitudinal bridge (SB), spermathecal tube and spermatheca (ST) and spermathecal tube and longitudinal bridge (TB) (see details in the Chetverikov et al. (2014b) ) were measured and are given in Table 5 .
Taxonomy Family Diptilomiopidae Keifer 1944 Subfamily Diptilomiopinae Keifer 1944 Genus Rhynacus Keifer 1951
Diagnosis. Diptilomiopine mites (sensu Amrine et al. 2003) with idiosoma spindleform, robust; shield wider than long, without anterior lobe over the base of gnathosoma; scapular tubercles minute, situated ahead of rear shield margin, scapular seta (sc) missing. Coxae I separated by a ridge; setae 1b of coxae I missing. All leg segments present; legs I and II lacking ventral basifemoral setae (bv); antaxial genual seta (l") on leg II absent. Opisthosoma subcircular in cross section, with at most a slight subdorsal furrow; lateral seta c2 missing; dorsal annuli not much less numerous than ventral ones.
Remarks. Contrary to all other Rhynacus spp., the new species R. lippius sp. nov. lacks dorsal pedipalp genual seta (d). Absence of this seta is quite rare among eriophyoids. As far as we know, it is absent in a single phytoptid genus Novophytoptus (Roivainen 1947 , Chetverikov 2015 , and in representatives of several eriophyid and diptilomiopid genera (e.g. in Neodicrothrix rutacevagrans Umapathy 1999 (Chandrapatya et al. 2014 , and Diptilomiopus vitisis (Wang et al. 2009 ). Possibly, the genus Rhynacus could be divided into two subgenera based on presence/absence of seta d, and may be these two subgenera will be proved to constitute different genera in future. Other possibility is that this seta constitutes a specific character, without importance to the generic classification.
Rhynacus lippius sp. nov. Duarte, B, Tables 1, 4 and 5) Description. Female (n = 10). Idiosoma vermiform, [288] [289] [290] [291] [292] [293] [294] [295] [296] [297] [298] [299] Chetverikov & Craemer 2015) with tiny microtubercles. Coxigenital region with 3 (2-3) incomplete annuli and 3 (2-3) complete annuli, microtuberculated. Coxisternal plates with some short dashes and granulations; prosternal apodeme 10 (9-13) long, anterior seta on coxisternum I (1b) absent; proximal seta on coxisternum I (1a) 31 (26-35) long, 11 (11-14) apart; proximal seta on coxisternum II (2a) 66 (54-67) long, 27 (22-32) apart. Leg I 40 (35-41) long, femur 8 (8-10); genu 5 (5-7), antaxial genual seta (l") 37 (30-38); tibia 8 (6-8), paraxial tibial seta (l') 2 (1-3); tarsus 11 (9-12), antaxial fastigial tarsal seta (ft") 34 (29-36), paraxial fastigial tarsal seta (ft') 30 (27-33), paraxial unguinal tarsal seta (u') 6 (5-7), tarsal empodium 9 (8-10) long, divided, 6 (5-6)-rayed in each branch, tarsal solenidion (ω) 7 (6-7), slightly curved. Leg II 36 (32-36) long, femur 9 (7-9); genu 3 (3-5); tibia 6 (5-6); tarsus 10 (10-13), antaxial fastigial tarsal seta (ft") 35 (32-36), paraxial fastigial tarsal seta (ft') 7 (7-10), paraxial unguinal tarsal seta (u') 5 (5-7), tarsal empodium 8 (8-10) long, divided, 6 (5-6)-rayed in each branch, tarsal solenidion (ω) 9 (7-9), slightly curved with flat knob. Opisthosoma with 82 (77-84) dorsal annuli bearing small elongated microtubercles, telosomal annuli with smaller microtubercles dorsally; 77 (71-81) ventral annuli bearing cone-shaped pointed microtubercles, telosomal annuli (after seta f) with elongated microtubercles. Seta d 87 (79-93) long; 62 (49-62) apart; on ventral annulus 16-17 (16-20) ; seta e 13 (10-16) long, 38 (35-41) apart, on ventral annulus 33-35 (31-40) ; seta f 39 (37-45) long, 29 (24-30) apart, on ventral annulus 65 (61-71). Seta h 1 1 (1); h 2 89 (79-99). External genitalia. Genital coverflap with 8 (7-9) short irregular dashes (lines), 24 (22-25) long, 27 (25-29) wide, basally granulated, setae 3a 9 (9-11) long. Etymology. The specific designation is an adjective, gender masculine, derived from the generic name of the host plant, Lippia.
Differential diagnosis. Rhynacus lippius sp. nov. is morphologically close to Rhynacus kraussii Kifer 1962, which also inhabits a South American verbenaceous plant, Lantana camara L., and was described from Colombia. These two species differ in ornamentation of genital coverflap (the coverflap with short irregular dashes in the new species and about 12 distinct longitudinal ribs in R. kraussii), in the ornamentation of femora I and II, (femora with curved lines on the lower surfaces in the new species and apparently smooth in R. kraussii), in the number of empodial rays (5-6 rays in the new species and 6-7 rays in R. kraussii), in the presence/absence of seta h1 (minute acessory seta h1 present in the new species whereas in R. kraussii it is absent), and in the size of dorsal microtubercles (smaller dorsal microtubercles in the new species and apparently larger and more elongated in R. kraussii).
Remarks. The new species is the 5th species in the genus Rhynacus. It can be distinguished from other species of this genus based on the following characters: ornamentation of genital coverflap, number of empodial rays, length of prodorsal shield, presence/absence of opisthosomal forrows and ridges, dorsal pedipalp genual seta (d) and opisthosomal seta h1 (Table 1) . Prodorsal shield 28 (27-29) long, 39 (31-39) wide, sub-semicircular; median line incomplete, faint, present in rear part of prodorsal shield only or even not visible in some specimens; admedian lines indistinct anteriorly, going parallel to each other in the median part of prodorsal shield and diverging in near rear shield margin; submedian lines broken and curved; epicoxal area (sensu Chetverikov and Craemer 2015) with dashes and granulations; frontal lobe short, 2* long, 8 (6-8) wide; scapular tubercles on rear shield margin, 14 (14-16) apart, scapular setae (sc) 18 (17-19) long, directed backward and diverging, reaching the 5th (5-6) dorsal annulus. Subcapitular plate with dashes and granulations. Coxigenital region with 2 (1-2) incomplete annuli and 3 (2-3) complete annuli and, microtuberculate. Coxisternal plates with dashes and granulations, prosternal apodeme 8 (6-8) long, anterior seta on coxisternum I (1b) 7 (7-10) long, 8 (7-9) apart; proximal seta on coxisternum I (1a) 22 (18-24) long, 9 (8-11) apart; proximal seta on coxisternum II (2a) 34 (31-39) long, 22 (20-24) apart. Leg I 25 (22-25), femur 5 (5-6), ventral basifemoral seta (bv) 9 (7-9); genu 4*, antaxial genual seta (l") 19 (15-21); tibia 5 (4-5), paraxial tibial seta (l') 4 (3-4); tarsus 6 (5-7), antaxial fastigial tarsal seta (ft") 20 (19) (20) (21) (22) , paraxial fastigial tarsal seta (ft') 17 (14-18), paraxial unguinal tarsal seta (u') 4 (3-4), tarsal empodium 6 (5-6) long, entire, 4-rayed, each ray knobbed distally, tarsal solenidion elongated (ω) 14 (12-15), slightly curved, blunt. Leg II 22 (19-23) long, femur 6 (4-6), ventral basifemoral seta (bv) 7 (6-8); genu 3*, antaxial genual seta (l") 7 (5-7); tibia 4 (3-4); tarsus 6 (4-6), antaxial fastigial tarsal seta (ft") 20 (17-20), paraxial fastigial tarsal seta (ft') 6 (4-6), paraxial unguinal tarsal seta (u') 3 (3-4), tarsal empodium as in leg I, 6 (5-6) long, 4 (4)-rayed, tarsal solenidion elongated (ω) 13 (11-14), slightly curved, blunt. Opisthosoma with 33 (33-38) dorsal annuli, first 17-20 annuli subequal dorsoventrally, narrower and evenly microtuberculated, followed by 12-15 broader annuli and 3-4 telosomal annuli narrower, both slightly microtuberculate annuli posteriorly; 49 (46-56) ventral annuli. Microtubercles slightly elongated on ventral and anterior dorsal annuli and more elongated and sparse on posterior dorsal annuli. Seta c2 21 (17-22) long, on ventral annulus 4 (4-5); seta d 34 (33-40) long, 38 (38-48) apart, on ventral annulus 15 (15-16); seta e 9 (7-11) long, 22 (21-29) apart, on ventral annulus 28 (28-32); seta f 19 (15-19) long, 16 (13-16) apart, on ventral annulus 45 (42-52). Seta h 1 3 (3-4), h 2 51 (33-52). External genitalia 14 (12-14) long, 20 (18-20) wide, coverflap with 8 (8-9) longitudinal ridges on 3/4 posterior area, basally smooth, genital seta 3a 14 (10-14) long. Male (n=5). Smaller than females and generally similar to them. The most contrasting differences are the structure of external genitalia. All measurements of males are given in Table 4 . External genitalia. Subtriangular, 15-18 wide, seta 3a 8-11 long. Posterior part of the epiandrium (external genitalia), between and behind genital setae 3a, with rounded microtubercles aligned in rows or sometimes irregular (Fig. 4 and 6 F) . Etymology. The specific designation is an adjective, gender masculine, from the Latin word serenus, "calm", referring to the tranquilizing properties of the host plant.
Family Eriophyidae Nalepa 1898
Differential diagnosis. Up to now, only one species of the genus Paraphytoptus (P. magdalenae Craemer 1996 from Lantana camara L.) has been known from verbenaceous plants. Paraphytoptus serenus sp. nov. can be differentiated from P. magdalenae in the presence of microtubercles on the broader posterior annuli; number of ventral annuli; coxal plates ornamentation; idiosoma length; scapular tubercles apart and length of tarsal solenidion I and II (Table 2 ). , three-five longitudinal rows of microtubercles or short dashes present in anterior third of prodorsal shield; a diagonal subdorsal line can be traced following microtuberles situated in the lateral area of prodorsal shield; epicoxal area with tiny microtuberles; frontal lobe slightly rounded anteriorly, 4 (4-5) long, 13 (11-13) wide; scapular tubercles on rear shield margin, 27 (24-27) apart, scapular setae (sc) 27 (22-27) long, directed backward and diverging, reaching the 4th (4th-5th) dorsal annulus. Coxigenital region with 1 (1-2) incomplete annuli and 3 (2-3) complete annuli, microtuberculate. Coxisternal plates. Prosternal apodeme 8 (6-8) long, anterior seta on coxisternum I (1b) 8 (8-10) long, 9 (9-10) apart; proximal seta on coxisternum I (1a) 27 (21-27) long, 10 (8-10) apart; proximal seta on coxisternum II (2a) 47 (30-47) long, 24 (21-24) apart. Leg I 30 (27-30) long, femur 6 (6-7), ventral basifemoral seta (bv) 11 (9-12); genu 5 (4-5), antaxial genual seta (l") 21 (18-22); tibia 6 (5-7), paraxial tibial seta (l') 7 (4-7); tarsus 7 (6-8), antaxial fastigial tarsal seta (ft") 21 (16-22), paraxial fastigial tarsal seta (ft') 19 (13-19), paraxial unguinal tarsal seta (u') 4 (3-4), empodium 6 (5-6) long, 4-rayed, tarsal solenidion (ω) 9 (7-9), slightly curved, blunt. Leg II 26 (24-27) long, femur 7 (6-8), ventral basifemoral seta (bv) 11 (8-12); genu 4 (3-4), antaxial genual seta (l") 9 (6-9); tibia 4 (4-5); tarsus 6 (5-7), antaxial fastigial tarsal seta (ft") 21 (17-22), paraxial fastigial tarsal seta (ft') 6 (4-7), paraxial unguinal tarsal seta (u') 4 (3-4), empodium 5 (5-6) long, 4 (4)-rayed, tarsal solenidion (ω) 10 (7-10), slightly curved, blunt. 
TABLE 3. Main morphological differences among Tegoprionus species
Male (n =5). Shorter than females and generally similar to them. All measurements of males are given in Table 4 . External genitalia. Subtriangular, 13-18 wide, seta 3a 15-16 long. Posterior region of the epiandrium between and behind the genital setae 3a with rounded microtubercles aligned in rows or sometimes irregular ( Fig. 8 and 9 F) . Etymology. The specific designation alobus is derived from the Latin words a "absent", lobus "lobe", referring to the absence of lobes on the dorsal annuli, which are present in the other two Tegoprionus species described. Differential diagnosis. The new species can be differentiated from the other two Tegoprionus species-(T. dentatus) and T. mesogibbosus), in the dorsal annuli without central lobe projecting dorsally; prodorsal shield ornamentation with microtubercles or short dashes placed in longitudinal lines in the anteromedian area, aligned forming a subdorsal line, and sparse in the lateral shield and in the frontal lobe broad based and apically curved. Chetverikov et al. 2012) , including a longitudinal bridge clearly seen under the genital coverflap. Similar to all other eriophyoids except Loboquintus and Pentasetacus, the post-spermathecal part of the longitudinal bridge is reduced, sclerotized, ending with a thick, short carina ( Fig. 10 A-H, LB, C) . Anterior genital apodeme trapezoidal with longitudinal striation more or less curved (about 10 in P. serenus sp. nov. and 12 in T. alobus sp. nov.). Distinct oblique apodeme (sensu Chetverikov et al. 2015b ) associated with anterior portion of pre-spermathecal part of the longitudinal bridge present under the anterior genital apodeme in all new species (Fig 10A-H, AP, OA) . Spermathecal tube not segmented, almost funnel-like and sometimes with margins hard to distinguish, twisted 1 in P. serenus sp. nov.. Spermathecal tube in P. serenus sp. nov. and T. alobus sp. nov. with sclerotized process, resembling a short stout thorn directed posterad or medioposterad and situated in the area where the tube joins the spermatheca; in R. lippius sp. nov. this structure is situated in the same area, but belongs to the spermatheca ( Fig  10A-H, SP, TLP) . Spermathecae drop-shaped, directed almost laterad or posterolaterad (in R. lippius sp. nov.) (Fig A-B, S) . In P. serenus sp. nov. and T. alobus sp. nov. the spermathecae are dropshaped or pear-shaped, directed posterolaterad. Additional short perpendicular apodemes supporting plates of the longitudinal bridge were observed in these two species, however these structures were not clearly observed in R. lippius sp. nov. (Fig. 10 C-H, OA, APA) . The genital chamber was observed in few specimens of R. lippius sp. nov. (Fig. 10 A, GC) . 
Discussion
This study contributes to the taxonomic knowledge of eriophyoidea mites from Neotropical regions and also associated with verbenaceous plants. The family Verbenaceae includes several aromatic and medicinal species which are widely used in folk medicine, due to the analgesic, gastrointestinal and tranquilizing actions (Aguiar et al. 2008 , Souza & Lorenzi 2005 . The most representative genera in the Brazilian flora are Lippia L. (88 species, 68 endemic) (Salimena & Múlgura 2016) , and Stachytarpheta Vahl (81 species, 75 endemic) (Salimena 2016) . Information on eriophyoidea mites associated with Verbenaceae plants is scarce. Currently 63 species of eriophyoid mites associated with verbenaceous plants have been described (J.Amrine, personal database of eriophyoids, Ripka 2015) . The species Rhynacus lippius sp. nov. and P. serenus sp. nov. are the first ones of the respective genera described from Brazil. Rhynacus lippius is the third Rhynacus species described from South America and the second one from Verbenaceae hosts. Tegoprionus alobus sp. nov. is the second Tegoprionus species from Brazil and the first one associated with a verbenaceous host. All the described eriophyoid mites are vagrant living under the leaf surface. Chlorotic irregular spots were observed in highly infested L. alba leaves. These symptoms were observed in the different collection localities where these mites were found, (Northeast and Center West Brazil) . Normally, all new species can be found on the same leaf. However, Rhynacus lippius sp. nov. was the most numerous in both localities. Therefore, it is possible that this mite may be responsible for the spots, however this should be tested in future.
Recently Beaulieu et al. (2015) showed phytochemistry alterations in a medicinal plant, roseroot (Rhodiola rosea L.), due to eriophyoid mite infestation, the gall mite Aceria rhodiolae (Canestrini 1892) . These authors used salidroside and rosavins as indicators and observed a significant reduction of almost half in salidroside content (45.8%), but not in rosavins. This interesting negative effect of eriophyoid mites on composition of plants with phytotherapic properties had not been previously studied. It would be interesting to evaluate the infestation effect of the eriophyoid mites herein described on bushy lippia pharmaceutical compounds and properties.
Remarks on genital anatomy of eriophyoids
In this paper three different microscopy techniques (PC LM, DIC LM and CLSM) were used to investigate internal genitalia. These are the first detailed data of the spermathecal apparatus and associated cuticular genital structures of the representatives of three eriophyoid genera (Rhynacus, Paraphytoptus and Tegoprionus) obtained with the aid of conventional light and confocal laser scanning microscopy.
The internal genital structures of R. lippius sp. nov., P. serenus sp. nov. and T. alobus sp. nov. reveal significant differences as well as similarities in the shape and position of spermathecal apparatus and genital apodemes with mites from the family Phytoptidae and papers cited therein). Similar to mackiellines of the genera Mackiella Keifer 1939a , Retracrus Keifer 1965 , Propilus Keifer 1975 and Neoprothrix Reis & Navia 2014 (Chetverikov et al. 2014b , Chetverikov et al. 2015a , Reis et al. 2014 , Paraphytoptus serenus sp. nov. and T. alobus sp. nov. present a subtrapezoidal anterior genital apodeme with two distinct part (posterior and anterior). However, the anterior part of the genital apodeme (apex) in R. lippius sp. nov. was not visible in most specimens, probably it was bent/destroyed or the slide quality was not good. Chetverikov et al. (2015b) found that phytoptids have acute angle between spermathecal tube and longitudinal bridge (TB) in comparison to obtuse TB angle in Eriophyidae and Diptilomiopidae. In this studt, the spermathecal tube of all mites directed posterolaterad and forming an obtuse angle with longitudinal bridge (TB) (93º-149º) (Table 5) . Hence, the spermathecae are situated under the rear portion of the genital coverflap whereas in phytoptids the spermathecae are partially or entirely inserted in the space of the anterior angle of the anterior genital apodeme (in phytoptines, sierraphytoptines and novophytoptines) or situated far back from genitalia (under postgenital opistosomal annuli in nalepellinies).
A new tiny genital structure of unknown function has been observed in all mite samples. It is a sclerotized thorn-like process in the area where the spermatheca joins the spermathecal tube, directed posterad or medioposterad; sometimes this structure is situated in the spermathecae (in R. lippius sp. nov., Figs. 10 A-B) and sometimes in the spermathecal tube (in P. serenus sp. nov. and T. alobus sp. nov., Figs. 10 C-H) . The same structure is clearly seen in many Keifer's drawings of eriophyoid mites (e.g. see figures from Baker et al. 1996) . Additionally, it was recently observed under CLS microscope in several species of Cecidophyinae (S. Marinković, personal communication) and in another species of Nothopodinae, Cecidophyinae and Phyllocoptinae (Eriophyidae) and in diptilomiopid mites studied by the first and second authors. However, this structure has never been observed in Phytoptidae (Chetverikov, P. E., personal observation). Up to now, this thorn-like process has not yet been discussed in the literature. We hypothesize that presence/absence of the thorn-like process may be of high phylogenetic importance. This structure may be a synapomorphy combining several nonphytoptid suprageneric taxa in one large cluster. If this structure is present in all Eriophyidae and Diptilomiopidae it could mark the clade Eriophyidae s.l. found in molecularphylogenetic analyses by Chetverikov et al. 2015 and serve for additional separation between the two large phylogenetic lineages of eriophyoids (Eriophyidae s.l. and Phytoptidae s.l.). Further comparative studies of eriophyid and diptilomiopid spermathecal apparatus is needed to test this hypothesis.
Legal requirements
Material was collected under the Brazilian governement official authorization conceded to D. Navia and E. S. Silva by Chico Mendes Institute for Biodiversity Conservation (ICMBio), Ministry of Environment (MMA) (permanent collection permit No. 20650-1 and 32863-1, respectively). For exportation of the mite samples to Russia, an export permit was conceded by the Brazilian Institute of Environment and Renewable Natural Resources (IBAMA), Ministry of Environment (MMA), to D. Navia registered under number 15BR019152/DF.
